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AESTBACT i 

Designed to mqet the job-rdQ.ated met-ric a^Sasureifient 
needs of students interested in hard goods merchandising^ this 
instructional package is one -of five for the marke-ting And 
distribution cluster, j^art of a set of 55 packages for metric 
4.Dsjbj;uction in different occupations. The package is intended for 
students who already know the occupational terminology, measurement 
terms, and tocls currently in. use. Each of the five units in this 
instruyctional package contains -4)erformance objectives, learning 
activities, and supporting information in' t-he form, di text, 
exercises, and tables. Jn addition, suggested teaching techniques are 
itfeiuded. kt the back jo^ the package are objective-based evaluation^ 
items, a page of answers to the exercises and test's, a list of metric 
materials needed "for the activities, reference's, and a list of 
suppliers. .The mat^arial is designed to accommodate' a variety of. p. . 
individual teaching and learning . styles, e.g. J independent s.tddy,' 
"small* group, or wholerclass acrivity. Exercises are intended to . 
facilitate experiences with measurement instrumen-^, tools, and 
devices used in this occupatipn and job-related tasks of estimating ^ 
and measuring. Dnit I,- a general* introduction to the metric fej^stem 
measurement, provides informal, ^hands-on experiences for the 
students. This unit enables students to become familiar with the 
basic ''jfletric units, theitf: symbols, and measurement instruments ; and 
to develop a set of mental refere.nces for metric values. The metric 
system of notation also . is explained. Unit 2 provides the metric 
rerms which are used in this occupation and gives^ experience with 
occupational measurement tasks. Dnit 3 focuse's on job-related metric 
equivalents and their relationships. Unit' 4 provides experience with 
recognizing and using metric instruments and tools in occupational ^ 
measurement tasks. It also jprovideis experience in comparing metric- 

. . . _. ^_ r,_ J ^ r- is^designed to give ' 



and customai;y measurem^t instruments. Unit 5 
student^ pract^e in converting customary and'' 
skill considered useful during the transition 
occupation^- (HD) 



metric measurements^ a 
to m^etr^c in each 



Documents ^qiiired by ^RIC include many informal unpublished' materials not available from other sources. ERIC makes every 
effort to obtain the best cofJ9*« available. Nevertheless, items of marginal reproducibility are often enc(^untere3 and this affects the 
qua" the microfiche and hardcopy reproductions ERIC makes available via the ERIC Document Reproduction Service (EDRS). 

ED |^[^(^ >t responsible for the quality of the original dcxiument. Reproductions supplied by EDRS are the best lhat can be made from 



TEACHING AND LEARNING 

THE METRIQ SYSTEM . ' 

f 1 >This metric instnictional package was designed to meet job-relate 
metric measurement needs of studeh^. To use this package students 
should already know the occupational terminology, measurement 
terms, and tools currently in use. These materials were prepared with 
the help of experienced vocational teachers, reviewed by experts, tested 
in classrooms in different parts of the United States, and revised before 
distribution. ■ \. 

■4 • ■-■> I 

Each of the five units of instruction contains performance objec- 
tives, learning activities, and supporting information in the form pf 
text, exercises, and tables. In addition, suggested teaching techniques 
are included. At the back of this package are objective-based evaluation 
items, a page of answers to the exercises and tests, a list of metric 
materials needed for the activities, references, and a list of suppliers. 



.Classroom Wperiejices with this instructional package suggest the 
■ following teaching-Uaming strategies: 

1, lit thp first experiences be informal to make learning the memo 
system fun.- " 

2. Students learn better when metric units are compared to familiaL 
'j objects. Everyone should learn to "think metric." Comparing 

'metric units t^customary units can be confusing. , 

' a. ',' Students will learn quickly to estimate and measure in metric units 
^ . by "doing." 

^ 4. , Students should have experience with measuring activities before 
•> getting too much information. 

■ ■ ■ I . - 

5. Move through M units in an order which emphasizes the sim- 
plicity of the metric system (e.f,, length to area to volume). 

6. Teach one concept at a time to avoid overwhelming students with 
too inuch material. 

Unit 1 ,i5 a general; introduction to the metric system of measurfe 
■ ment which provides informal, hands-on experiences for the stuflents, 
' This unit enables students to become familiar with "the basic metric 
units, their symbols, and measurement instruments; and to develop a 
set of mental references for metric values. The metric system of nota- 
) is explained. : \ \ 



Unit 2 provides the njetric terms which are used in tljjweCupation 
and gives experience with occupational measurement tasks. % 

Units focuses on job-related metric equivalent and their relation- 
ships- 

Unit 4 provides experience with i^bgnizing and using metric 

instruments and tools in occupational measurement tasks. It alsopro: 

vides experience in comparing metric and customary measurement in- 
struments, ■ . ' V 

Unit 5 is designed *o give students practice in converting custom- 
ary aiidlnetric measurements. Students should learn to "think metric" 
and avoid dbmparing customary and metric units. However, skill with 
conversion tables will be useful durii)g the transition to metric in each 
occupation, y , " 

Using These Instmclional Materials ' " ^ . 

ThiJ package was designed "to help students learn a core of knowl- \ 
edge about the metric system which they will u^e on the job. The' 
exercises facilitate ej^periences with measurement instruments, tools, 
and devices used in this occupation and job'-relatedytasks of esiima^ing 
and measuring. , -'. 

This inst: ictional package also was designed to accommodate a 
variety of individual teaching and learning styles. Teachers.are encour- , 
aged to adapt these materials to their own classes. For example, the . 
information sheets may be given to students for self-^tudy. References 
may be used as supplementalVesources. Exercises may be usedin inde- 
pendent study, small groups,. or ^e-class activities. All of the , 
materials can Be expanded by /the (teSher, .\ • , 

'Gloria 'S ' Cooper 
- ' jiel, H. Jilagisos/. C 

Editors' 

■ ^ . ) . ' V 

r Thispublif^ation was developfd pursuani to contraci No OEC.0'74.9335 with ihe 
Bureau flf OccupatioMl and Adoit Education, U S, Department of Heahh, Educa- 
tion and Welfare. However,' the opinions npr«jed hefein do not necessarily 
refl'ect the position or policy o( the U,S jOlf« of Education and no official 
en;|or$ement by the U S Office of Education should be inferred, 
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UNIT 



SUGGESTED TEACHING SEQUENCE 



1. . These introductory exercises may require 
two^r three teaching periods for all five 
areas of measurement. . 

2. Exercises should be followed in the order 
given to best show the relationship 
between length, area, and volume. ^ 

3. Assemble the metric measuring devices 
(rules, tapes, scales, thermometers, and ■ 
measuring containers) and objects to be 
measured,* 

4. Set up the equipment at work stations 
for u^e by the whole class or as individu- 
alized resource activities, , 

5. Have the students estimate, measure, and 
record using Exercises 1 througl\ 5. 

.6. Present inforhiation on fiotati'on 'and ^ 
make Table 1 available. 

1 Follow up with group discussion of ' 
activities. 



♦Other school departments may have devices which 
can be used. Metric suppliers are listed, in the reference 
section. i ^ 
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•OBJECTIVES . • . ■ _ ..: : 

The student will demonstrate these skills for the Linear, Area, Volume-or Capacity, Mk,,and 
■ Temperajiir^ Exercises, using the metric terms and measurement devices listed here. 









EXERCISES 


- — 1- 




SKILLS 




Aiei 


Volume or Cipicity 


Mill . 


Temp»tilurt 




(pp,3.4) 


(pp. 5*6) 


(pp. 7 '8} , ^ 


(pp. 9. 10) 


'ip.lD 


1, Recognize «nd uie Ihf 
uoitandiUiymNfor: 

2 Select, uw, ind rtid tht 
appropriitt meuuring 
initnimenU for: 

3. .Slil(orjhf -i 
phyiicjl refrrince for: 


. millimetre [mm) 
centimetre (cm) 
metre (m) 

"'7 


square 
centimetre 

, (cm')' 

square 
metre 


4 

cubic^centi' 
metre (cm^) 

cubit* mitrp 

litre '(1) 
millilitre(ml) 


gran? (g) 
kilogram^ (kg) 


degree Celsius . ^ 

J 


'Eitimaie within 257c 
ofth'eictuil meuure 

^ 


height, width, or 
length of objecU 


the area of 
a given surface 


I ' ■"' 

capacity of' 
conlainen ^ 


vthe mass of objecli 
' ih grams and kilo- 
grama 


the temperature of 
the air on liquid . 


5. R<icfcorr«tly 


nietre stick, metric 
tipe meuule, and 
metric mien 

t 




"measurementa , 
on graduated 
volume measur- 
ing devioei 


a kilogram scale 
and Q gram scale 


A Celsius ihemiomeler 


\ 




■ ■ 









RULES OF NOTATION 

1, 

2. 
' 3. 
4. 

5. 



Symbols are not capitalized unless the unit is a proper name (mm mi MM). 
Symbols are not followed by periods (m no^-m.). . " 
Symbols are not followed by an s for plurals (25 gno't 25 gs). , 
A space separates the numerals from the unit symbols (4 1 mi 41). 

Spaces, not'Sernmas, are used to separate lar'ge numbers into groups of three 
digits (45 271 kniiiciM5,271 km). * 

A zero precedes the decimal pointjf the numSer is less than one (0.52 g mi ,52 g). 

7, Litre and metre can b'p swelled either with an -re or -er ending, - 

' f 1 ' 

Information Sheet 1 
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METRIC UN1TS,^B0LS, AND REFERENTS 



Quantity 



Length 



Area 



Volume and' 
Capacity 



Mas$ 



r 




Metric Ujiit 



millimetre 



centimetre 



metre 



kilometre 



square 
centimetre 



square metre^ 



hectare 



milli litre 



litre 



cubic 

centimetre 



cubic metre 



millijr'am 



,?ram 



|cilopam^ 



4: 



metric ton 

II 000 kilogramsK \ 



Sj^bol 



mm 



on 



km 



cm 



ha 



ml, 



cm 



3 < 



3 ' 

m - 



1 



kg 



t f 
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Useful Referents 



thickness of dime or paper 
clip wire 



Width of paper .clip 



Height of door about 2 m 



12'nunute walking distahce 



Area of this space 



Area of oard table top 



Football field includiiig sidelines 
and ^nd zones 



Teaspoon is 5 ml 



A little more than 1 quart 



Volume of this container 



A little more tlfan'a cubic yard - 



Apple seed about 10 mg, grain of 
salt, 1 mg 



Nickel about 5 g 



^Vebster's Collegiate Dictionary 



Volkswagen^eetle 



Table 1-a . 



r 



ERJC . 



M ETRIC :PpFpg ■ A 



Multiples and 
Submultiplei 



1 000 000 = 11)' . 
'1000 = 10^ 

100 = Toil 

10=10' 



Base Unit 1 = 10 



0,1 = 10" 



^-2 



; 0.01 = |0 
0.001 = iJ-d^ 

'0.000001 = 10^ 



Prefl 



X6f 



mega(mYgB) 

'kilo(kl/o) \ 
hecto (hik'to) 
deka (deka) 



deci(des'i) 
centijjsVti) 
milli (mill) 
micro (mi''kro) 



Symbols 



i 



h- 



d 
c 
m 



table Irb 



■I 
\ 



LINEAR MEASUREMENT ACTIVITIES 
Metre, Centimetre, Millimetre , 
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I THEME (m) 

A. DEVELOP A FEELING FOR THE SIZE OF A M1*:TRE 

1. Pick up one of the metre , 
sticks and stand it up on the 
' floor. Hold it in place with * 
. one hand. Walk around the 
. stick. Now stand next to 
■ the stick. With your orluT 
hand, touch yourself -e 
the top of the metre slid ' ' 
comes on you. 



THAT IS HOW HIGH A METRE IS! 

\ / 

2. Hold one arm out straight 
' at shoulder height. Put 
the metre stick along this 
arm until the end hits the 
end of your fingers. Where 
is the othei^end of l^he 
metre stick?. Touch your- 
self at that end. 



■THAT IS HOT LONG A METRE IS! 




3. Choose a partner to stolfd 
at your side. Move apart ^ 
so that you can put oner 
'>«Qd of a metre stick on ■ 
yoliNoartnqr's shoulder 
and toother end on 
your shoulder, Look at ' 
the space between you. 



THATISTHEWIDTKOFAMETRE 




B, DEVELOP YOUR ABILITY TO ESTI^iATE IN METRES 

Now Vou will improve your ability to estimate in metres. 
Remember where the length and height of a metre was on your 
.'body, ■ ' " 

For each of the following items; ♦ 



|;stiniate tWesize of the items and wdte yoiMmateIn the 
ESTIMATE column, Measure the size with your\etre stick 
and write the answer in the MEASUREMENT column. 

Decide how close your estimate was' to the actual measure. If 
your estimate w'as within 25% of the actual measure you are a ' 
"Metric Marvel," '/ ' .' ■ 



1, Height of door knob 
■ fjom floor. 

/Height of door. 
0, Length of table, ' 

4, Width of table. 

5, ■ Lengt'hotwi.of'^ . 

this room. \ 

6, Distance from 
you to wall 



HowGose- 

Estimate ^feasurement Were You? ■ 

, (m) M : . 



^ Exercise 1 , 

(continued on next page) J 



n. THECfiNTlMETf^iB(cra) 



J- 



IUVxHE^tILLIKffiTRE(mra)' 



■ , t 



. , " Thf^e are^flhcpnliVtre^ V onp. metre. If thprp are 4 mPtrp?i 
^' • a'centiniet-ri^yyoii write ^03 cm [(4}c lOO'cm) + 3 cm = 400 ci 



cm 



» < 



■ A. ■DEVEL0P^^FEELIN'(5FbR'T«ESIZB.0FACENTllfJR|^ 

, 1. • Hold# metric f ul^r against the width of y^our^thuiBbnail, 
Hb^;wia'^isit?^_ .> .cm '''' 



There arf 10 millimetres in oite (;entimetr(?. WTim a^ieasurenientif 
: ^ 2 centimetres and 5 millimetres, yoji write'25 mm^ (2 x 1 0 mmj 
+ 5 inm = 20mm +.5'mm|."-Thcrearel OQOmmin l.m< • 

, 1 A. DEVELOP A FEELING^OR THE'Sl'ZE OF A MILLIMETRE , ^. 



' "' '". 2, 1 M^^sui^your thumfpfrom'the first;ioiiit to the'end. 



r 



3. > Tso the melric wler to find the width of your oalm. ; ' 



cm' 



- r 4: ^ \leasure your index or pointing finger. Jiow long is It?, 



5. / i^eas\ife your yrist with a tape measure. What is 
*aroundit? *' / cm ^ 



the-distance 



' Using ajule"!: marke4 in millimetres'.'measure; 

^ Thickness of a,paper dip wire. _ 

. 2. thickness;^ your fingernail _ 

3. Width of your fingernail. . ^ 

4. *^ Diameter (width)of a coin. 

^ ' 5. Diamf^ter (thicknessj^of your pencil.' _ 

6.. Width of a postage stamp/ . — 



n|m' 
mm 
mm 
, mm 
-mrti 
kiTim 



cm 



6. I's6 the tape.measure to find your waist size.. 

\. DEVELOP YOUR ABILITY TO ESTIMATE fN Cf!KTIMETRES 

■ You are now ready to estiniate in centimetres. For each of the 
' ' follow^g. items, follow the procedures used for-estimating in 



metres. 



1. Length of a paper 
•ciip.- * 

2. Diameter (width) 
of a coin. ' 

•3. A\\i*hofa 
-postage stamp. 

4. Length of a 
pencil. 

5. Width of a sheet 
' of paper. 

31. THi armR FOR VOCATIONAL EBOCATtON 



, ' . How Qose 
Estimate ^asuremwt Were You? 
(cm) (cm) ^ 



B. DEVELOP YOUR ABILITY TO ESTIM^ IN MILLLMETRES 

You are now ready ^o.estimate in millimetres.^ For each of the 
* ' following items, follow the procedures used for estimating in 

' ' "^^tres. V ^ ' ^ 

^ ' How Close 

Estimate .Measurement Were You? 
(mm) (mm)s 
1. Thictnessofa . . 

■ nickel.'', . ■ ■ - -^ ^ 



2. Diameter (ihicknessl 
of a bolt. . ' 

3. VLengthofabolt. 

Width of a sheet 
* of paper. 

5. J[hWessofa5.oard 

or desk top. ^ 

6. Thickness of a' 
button. * ' - 



K * A 




4 t 



Exercise 1 



/ 



_L1 
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AREA MEASUREMENT AGTIVITIBS 

...Square Centimetre, Square Metre . 



WHEN YOU DESCRIBE THE AREA OF SOMEIfft^G, YOU ARE 
SAYING HJ)\V;LA\Y S(|j,'.)R'ES OF A GIVEN ?IZE IT TAKES TO 
Cbvk THE SURFACE. " . 

U THE SQUARE CENtlMETRE^m^) 



b. -^vjilop your ability to estimate in square 
"centimetres ^ ' . 

You-are no^ ready to develop your ability to esfimate 



Tn square centimetres. 



DEVELOP A FEELING FOR A SQUARE CENTIM|fRE ' 



- 1. /Take a clea/ plastic grid, or use the grid on pag^' 6. 

, 2.' Measure the length and wiflth of one of these sipall 
squares with a centimetre ruler, v ~v> ^ 

THAT IS ONE SQUARPCENTIMETRE:! 

■3. Place your fingernail over the grid, About how many 
squares does it talte to. cover your fingernail? •' . 



J 



RSiromber the size of a square centimetre, Foreach'ofthe . 
, following items, follow'the. ^ocedures used (or estiirating in 
metres, ^ " ' /' . '..(^ 

How Close 

• . ; ■vs^Esjjmate ^Measurement Were You? 
V • ' (cm^) '(cm^) 




1. Index (;arcl, 

2. Book cover, 

3. Photograph, 

4. ' .\Vindowpane or 

jj^esktop. 




\ 



_cra 




4, Plac^fa coin over the grid. About bow many' squares 
does it take to.cpver the coin? cm' 

' 5. Place a postage stamp over the grid, Abolit how many 
squii^does it take to 'covef the postage stamp? 

6, Place an envelope'dver the grid; About how many 
squares does it talte To cover the envelope? 

7! Measure the length and width pf the envelope in centi- 
metres. Length cm: width cm. 

• Multiply to find the pa in/square centimetres. 

cm X . . ' cm = m\ How 

close are the answers youliave in 6. arid in 7.? 



1 . , 
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IL| THE SQUARE metre (m^) 

A, • ^EY^LOP A FEELING JOR A SQUARE METRE 

1; Tape four metr^ sticks together to make a square which 
is one metre long and one metre widfe, ^ 

' '2. Hold the squar^ up with one side on the floor to see how 
big it is. 1 
' ' 3, Place the'square on the floor in a comer. Step back and 
look. See how much floor space it covers, 

' ,4, Place the square over'alableHo^or desk to see how 
much sp^ce it oivb. ' 

5, Place the square against the bottolti of a door,'.See how 
much oLthe door it covers. How many squares would it 
take to cover the door? ^m^ 

THliiSHOWBIGA'SQUAREMETREiS! . , 

i 

Exercise 2 

(cWinued on next page) 
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6. 



%\Ji DEVELOP YOUR ABrjTnO.ESTlM^TE IN SQUAP 

^ ' ■ ' mm , ' ' •• / 

■ ' '"ib^i now ready to estimate in square metres, EoHbw the ■ 
■ ^uoceduresusfH for estimating in. metres, 

' ■ ' ^ , - . * ■ : •• H6,w Close 

Estimate Measurement Wi^l-eYou?, 

l - Doon 

' ^ ' 2, |ull!!heetof' ^ ^ 
newsffaper. 

3, Chalkboard or ' 
bulleHn bo.ard. 

4, - Floor, 

5, ^Wall. 
, • 6.' Walkhart or poster. 
7 ^-7., Side of file cabinet. 



CENTIMETRE 'GRID 
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Exercise 2 , 



• VOLUME MEASUREMENTftCTIVITIES ^ . ' 

Cubic Centimetre, Litre/Millilitre, Cubic Metre ' 

1. «mcUBICCENTi.\ffiTREV), . >/ ,^ 

' A. - DEVELOP A FKELING FOR THE CUBIC eENJII^TRE, 



\ 



1 . Pick up a colored plastic cube.. Measure its. length; 
'h^ejght, and width in centimetres. ,< 



^1 



'HAT ISON'E CUBIC CEPIMETRE! 



\ 



■ i 

2. ' Fiiid the volume- of a plas]^ litre box. ■ ^ , 4 

, a. Place a ROW of ^ubes against the bottom ofjw side ' f 
of the box, How many cubes fit in the row 

' -b. Plac9 another ROW of cubes.against an a/oining side 
of the box, How many rows^fit inside the box 
to make one layer of cubes? 

How riiany cubes in each r&il?'. 



/ 



How. many cubes in the layer in the bottom of the ■ 
^ box? _ \ ■ ' . t 

V.'stand a ROW of cubes up against the side of the boV., 
H(^w many tfAYERS would fit in the box? . 

' How many cubes in each layer?' ^ 

How many cubej^it in the box altogether? 

THE VOLUm OFTHE BQX IS ^CUBIC 

CENTIMETRES. . ' • . ; 

d. Nbasurf the length, width, and heiglit of the box in 



\ centimetres, Lengthy cm; width _cra; 

height > . cm. Multiply these numbers to find • ^ 
the volume in cubic centimetres. 



. cmx 



cmx 



citi = 



'cml 




' Are the answersjhe same in c. and d.? 
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, ^, DEVELOP YOUR.ABiLlTY TO ESTIMATE IN CUBIC 
' ^'"tfiNTIMETRES ' i 

You are now ready to develop yplir ability, to estimate 
in cubic centimetres. * ' ' , ^ 

RemenAer the size of a cubic centimefre? For each*bf i 
the folloiying i.t^s, use the procedures for estimat|ng in 
metres. 

Close 

Estimate Measurement Mre You? 
■,(cmV,' N'^if ,^ 

1. Index card file ■ 

2. Freezer container. 
\^ 3. Paperclip box. 

■ 4. BoxofsSples. _ „ — 

;/ ' 

'n. 'tHELITRE'{l) . . ' 

A, DEVELOP A FEELING FOll A LITRE >. 

i. fake a one litre beaker, and fill It wftli water, 

: '2. Pour the water into paper cups, filling mk a.s full as you 
' ■ . . usually do. How many cups do you fill? , ' 
. X Th| IS HOW MUCl^ IS IN ONE LITRE: , 
3. Fill le litre container with rice. 
} THATllHOWMUCHITTMESTOflLLAON^ 
LITRE CONTAINER 




i 



Exercises 

(continued on next page) 



I b' develop your 4^m to estimate \m^m . ■ ■ B. ' develop you^ ability to estimate in millilitres 



You are now ready to develop your ability to estimate in j 
^ litres. Tavpe t^vo and one-half litres, you write 2,5 #of 
2.5 litres. To' write one-half litre, y^ii write 0.5 1, or 0.5 
» litre. To write Iv!q\[^ three-fourths litres, you write 
[ . 2,751, or 2.75 litre^> ' ^ ■ 

' For each of the following items, use the procedures for 
estimating-in metres 



1^ 



9, 



Howuose 



t 



Estate . Nfeasurement^Yere You? 




\ 



1. Medium-size 
freezer container. 

Large freezer f 
^ container-f 

. 3,f Small freezer 
^ container, . 

4, ^Bottle or jug. 



i 



You are now ready to estimate in millilitres, Follow the 
procedures used for estimating metres, ' j ■• " \ 

Hoiaose, 

' Estimate Measurement Were You? 
.^ ' ■ • (ml)^ N i , 

1. ' Small jui^ canj, ■ " ^ — 

2, Paper cup' or tea ' , ■] ^ 

' cup.- . 1 — 



3. Soft drink can. 
f 

4. . Bottle. 



IV, THE CUBIC METRE (m') 
I > Ik. DEVELo/!a FEEL 



FEELii-'G FOR A CUBIC METRIC 



III THEMILLILpE(ml) - , ^ 

• ■ There are. 1- OOO millilittes in one lit|£ 1 Od(j ml = 1 litre,' Half 
' /. a litr^ is 500 millilitres. or 0,5 litre yOOM, . • '' 

f A. DEVELOP A FEELING FOII A MILLILITRE "' ']\' 



4 



1^' 



' 1 ■ Place a one metre square on the floor next to thf wall, 

• ■ ■ C • ' 

/ 2, ' Measure .a m$tie UP the wall. 

' 3.' ■ Picture a box ^at wo {fi'fit into'that spacT' 
' , . .TH.AT IS THE VOLUME OF ONE CUBIC NETRE! 

■! '.B' - D5VEtOP yOUR ABHITY TO ESTIMAra 111 Clffiic jiBmS 

1/ 



1 . Examine a,centimetre cube.' Anything which'holdsC'' • 
. 1 cm'' holds 1 ml. 



imotv tne 



.. For each 6f the following items, follow the.estiniating proced 
' [ires used before. 



2, Fill a 1 millilitre measuring sfioon with rice. Empty 
' spoon into your hand. CWefully pour the ricemto a 
small pile on a ^eet of paper. '* 

■ j^AT IS HOMCH ONE MILLILITRE IS! 

'I ■ Fill the 5 ml smn with rice. Popthe rice into anoth'er 
'pil|oh"thesh«ufp'aper. ^ ' 

TI .-\T<imnLLILiTRES, OR ONE TEASPOON! ' 

7 ' ' ' 

4, .fill the 15 ml spoj\ with rice. Pour the rice into a third 

■ pile on the paper, ' ' ' . ' 

JAT IS 15 MILLILITRES, OR ONE TABLESPOON! 



* I HowQose 
Estimate Measurement! Were You? 
(m-^) (m^) , 



. 1. Office de^jf. 
■ 2, File cabinet; 
3, Small room. 
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MAS^ (WEIGHT) MffASUR^lENT i^T 




' Kilogram', Gram 



'ftie mass o.f aij object is a measure of the amount of matter. in the 
object. This amoiinf is always the same unless you add or subtract some 
matter from the object." Weight is ^e term 'hat mo^trpeople use wh^ ' 
they iij^an mass. The weight' of an object is affected by gravity; the 
^<^as5 of an ol)ject\is not. For example, t^e weight of a person on earth 
' might be 120 pounds; that same person's weight on the moon wojild be 
20 pounds. This differencjws bete the pull of gravity on the moQn 
i^less^lhan tKe pull of ^gravity on earth. A person's mass on the earth 
and on the moon would be the same, The metric system does not 
measure weight-it^njeasureVmass. We \^ill use the term mass here. 

. ^The symbol for gram is g. i 
Tjie symbol for kilogram is kg. 

■ There are 1 000 grams in one kilogram, or 1 000 g = 1 kg. \ 
. ^ Half a kilogram can be written as 5(fe^r 0.5 kg. 
* A^quarter of a kilogram can be wriKea as 250 g,or 0.25 kg. , 
Two and three-fourths kilograms is writWi as 2.75 kg. 



^ . I. : fHE'|iLOGRAM(kg) 

DEVELOP A FEELING FOR THE OF A KILOGRAM 

Using a balance or scale, find the mass of the items on the table. 
Before you find the mas^^notice how heavj' the object "feels" 
and compare it to the reading on^he scale or balance. 
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1. ,,1 kilogram box. 

/ 

2.4^xtbook, 

3, Bag of sugar, 

4, Package of paper, 

5, ' Your own mass.. 



(kg) 



B. DEVELOP YOUR A?\LITY TO ESTIMATE IN KIJLOGRAMS 

^ For the following iteRR ESTIMATE thfe mass of the object in 
\ kilograms, then use the scale or balancMofind th^exact mass 
of the object. AVrite the exact masMfllMASURElllENT 
' column. Determine how closeyour estimate is:.' 

HowQose . 
Estimate Measurement Were You? 

(kg) , (H) . 



1. Bag of rice! 

'2. Bag of nails, 

3., Large purse or ■ 
briefcase. 

4. Another person. 

5. A few books. 



Exercise 4 
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11.^™ GRAM (gK ^ ' ' ' , 

I DEVELOP A FEELING FOR A' dR^\]'' ' ' V 

1. 'Take a colored plastic ojibe. Hold it in your hanS^ 
Shake the cube in your i;^m, as if skking dice^ Feel ,the, 
• pressure on,yc|^uiihfind'#en the cu^ie is in motion, then 
. . wften it is not m motion. 



THj:AflSHOWHEAV;YAGRAMIS 




a second cube^nd attach it to the |irst. Shake the 
^tubeJ^in first "one hand and then Ihe other hand; rest' 
the cubes-near the tips of your^fingers, moving your\ 
hand up and down. ^ ' . 

■ THAT IS THEMASS^OF TWO ^RAMS! . ' 



3. Take five cubes in one hand and shake them around. 
TliAjT IS THE MASS OF FIVE GRAMS! 



B. DEVELOP YOUR ABILITY TO ESTIMATE IN GRAMS' 



You are now ready to improve yo'ur ability to estitna^te^'in 
grams. Remember how hfeavy the 1 gram cube is, how heavy 
the two gr«m ^ubes are, and how heavy the^five gram cubes . 
ar€. For each of tlie following items, fol^the procedM 
used for estiitiating in kilo^ams. '\ ' " 

' ' " . ' " Howaose 

Estimate Measurement Were You? 

(g) (g) 




Two thumbtacks. 

Pencil. ^ , , 

Two-page letter 
and envelope, 

Nickel 

Apple. 

Package of 
margarine. 



V 



A. 
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TEMPERATURE MEASUREMENT ACTIViTlES ' k ,' 
Degree Celsius . ■ 




1. DEGREE CELSlU&j^C) 
Degree Celsius (X) is the metric measure for temperature. 

A: . DEVELdP A .FEELfk FOR DEGREE CELSIUS 

■J : , , 

Take afCelsius thermometer. Look at the marits on it, 

1. Find 0 degrees. 

WATER FREEZES AT ZERO DEGREES CELSIUS (0°C) 

■ TOR BOILS AT 100 DEGREES CELSl9|(100'C)^ 

2. Find the temperature of the room. v Is the 

■ room cool, warm, or about right? 

' 3, 'Put some hot water from the faucet into a container. 



■Find the temperature. 



C. Dip your finger 



, . quickly in and out of the water. Is the water very hdt, 
hot, or just warm? 

4, Put some cold water in a container with a thermometer. , 
• Find the temperature. °C. Dip your finger into 



the water. Is it cool, cold, or very cold? 

5. Bend your arm with the inside of your elbow around the 
bottom of the thermometer. After about three minutes 

find the temperature. X.. Your' skin tempeh- 

lure is not as high as your body temperature. 

NORMAL BODY TEMPERATURE IS 37 DEGREES ■ 
CELSIUS (37°C). - ' 

iFEVEJl'lS39°C. f 

AVEllYHIGHFEVERlS40°C. 
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DEVELOP YOUR ABILITY TO ESTIMATE IN DEGREES 
CELSIUS 

For each item, ESTIMATE and write downliftw many degrees 
Celsius you think it is, Then measure and write the MEASURE- 
MENT. See how close your estimates and actual measure- 
ments are. > - ^ 

' . How Close 

Estimate Measurement WereVou? 

rc) rc). 

Wlx soifie hot and ^, / , 

cold water in a ' 
"container. K{iierur 
finger into the 

water. . 



. 2. 



4. 

f 

0. 

6. 
■7. 



Pour out sonic f 
the water. Ado some 
hot water, Dip your 
finger quickly into 
the water. 

Outdoor tempera- , 
ture. 

Sunny window sill. 

Mx of ice and water. 

Temperature at 
floor. 

Temperature at 
ceiling. 
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UNIT 




0BJECTIVEI8 

The student>ili recognize and use the oneiric 
terms, units, and symbok used in this occupa- 
tion. 

• ' Given a metric unit, state its use in this 

occupation. 

• Given a ireasurement task in this occupa; 
ticn, tielect |ffi appropriate metric unit/ 
and measurement tool. 



SUGGESTEDJEACHING SEQUENCE 



1. Assemole nwnc measurement tools (rules, 
tape::, scales, thermometers* etc.) and 
obje^^ts related to this occupation, 

2. Discuss with students h{)w to read the • 
tools. 



3, Present and hiive students discuss 
Information Sheet 2 and Table 1' 



4. . HaVe students learn occupationally- 

ri'lated metric measurements by complet- 
ing Exercises 6 and 7. " 

5, Test performance by using Section A of 
'Testing Metric Abilities.'^ 
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METRICS IN THIS OCCUPATION 



Changeover to the metric sv^m is under way, Large corporations are already using 
metric measurement to compete in the world market. The metric system has been used in 
various parts of indystrial 'and scientific communities for years. Legislation, passed in 
1975, authorizes an orderly tra'Bsition to use-of the metric system. As businesses and 
industries make this'metric changeover, employees will need to use metric measurement 
in job-related tasks, y ' ^ \ ' . 



Table 2 lists those metric terms which are most commonly used in this occupation. ■ 
'These terms are replacing the measurement units used currently. Wliat kinds of job- 
related tasks use measurement? Think of the many different kinds of 'measurements you 
(low make and use Table 2 to discuss the metric terms which replace them. See if you 
can add to the-list of uses beside each metric term. . 



\ 



/ 
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METRIC UNITS FOR HARD GOODS MERCHANDISING 



•Quantity 


lUnit 


;8ymbol 


'r * 


Length 


millimetre , 


mm 


Buttons; ammunition ; bolts; screws; lock pins. 


centimetre 


cm 


. , ^ f-. 

Cookware; sporting goods; fans. . • 


V f 

metre 


m 


Cord; wire; chain; shelving; lumber. 


Area 


square centunetre. 


cm* 


^ Space utilization; iron sole plate; cookware. 


square me^e ' \ 




Space utilization; department storage Q)ace; floor coverings. > ,y 


Volume/Capacity 

.J 


miliaitre.; -'^ - 


ml 


Lubricants; paint; fertilizers and pesticides. 


litre 


I 


— — ^ — i ^ — : — ? T 

Cookware; water tanbidehunddlfiers; cleaning agents; fertllizersj^ ' 


^i-— ^ 

cjibic^metre 


cm 


J Concrete. 


Mass 


gram' ^ \ ,| 


i 


_ , J, i— ,-. — 

Direct mail; parcelling lures; golf clubs; tennis racke^^ 


Idlogram ' V( 


kg ■ 


Washer and dryer toads; air conditioners; small hand appliances; bowling balls. 


Temperature 


degr^ Celsius ^/ 


■ / ■ 


' Thermostat settings on cookware; store, department, aif^erchandise storage; ^ 
application temperature of products, . 


Power 


watt 


w 


Power input and output for appliance and equipment motors (Note: kilowatt 
. replaces horsepower unit of measure). 


kilowatt 


kW 


Application Rates 
Dry or Granular 

liquid 


grams per square metre 


g/ffl' 


Seed; fertilizer; pesticides; cleaning agents. 


millilitres per square metre 


ml/m* 


Fertilizer; pesticides; cleaning agents; paint. « » 


litres p^r square metre 


1/m* 


Dilutions or Concentra|efl 
. Dry mixes 

Liquid mixes 


grams per kilogram 


g/kg 


Pesticides; fertilizer; cleaning agents. 


millOitres per litre 


ml/1 


Fertilizer; pesticide; cleaning agefits. 


grams per litre 


g/1 


Rates of Rfcovery 


litres per hour 


1/h 


Water heaters; heat pumps. 


Airflow 


cubic metrefl D£r min 


, m^/min 


Heating and cooling equipment; paint sprayer. 


Evaporation 
or condensation 


litres per day 


"l/d 


Humidity control equipment. ^ ' 


Sound level 


decibel 


dB 


Motor, blowennolse;stereo hi-fi equipment. 
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TRYING eUT METRIC UNITS-' 

To tfive you practice with nietnc units, first estimate tlie measure- 
ments of the items below. Write down your. best guess next to the item, 
Then actually me^ure the item and write down your answers using the 
. correct metric symbols, The more you practice, the easier" it will be. 



/ 



Length ' 
.., jjj 1. Door height 



0 Dimensions of room 



3, Height of a file cabinet 



Estimate 



-1. Piece "of shelving' 



Tennis racket 



'6. Diameter of waffle iron 



(. Height of a bicycle 



8. Diagonal size of a TV screen 



9. Height of a step ladder 



Area 



10. Wall 



11. Carpeting 





12. Sheet of plywood 



13, Piece of lineoleum 



14. Sales department 



' Voiume./t apacity 
. 15. Water heater 
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Actual 



16, Storage area 



li. Packing box 



18'. Paint sprayer 



19, Popcorn popper 



20. Msure cooker; 



'-^l' Thermos bottle 



22. 'Microwave oven 



Mass 



23, Nails 



24. Fishing lure 



25, Bowling ball 



26. Hand digital calculator 

2_ 

27. Electric can opener 



28. Table model radio 
1 ~ 



Temperature 
29. Storage area 



30. Selling area 



31, Cold tap water' 



32. Hot tap water 



Estimate 



Actual 

9 



Exercise 6 



< SEIXING'WITH METRICS 

It is iftiport^ht to know what metric measurement to use, Show- 
what measuremJiitto.use4n the following situations, / . 



1 . Water capatfCty of a clothes washer 



2. Diameter 6||a frying pan 



3. Clothes dryerJoad capacity 



4. Mass of a bowling ball 



5. Length of a v^uum cleaner cord 



6. Capacity of a water heater 



7. Dimensions ofa warming tray,. 



'8. .'Height ofa step ladder 



9. Area- of a hardware department 



10'. Temperature of tap water 



U. Capacity of an insulated jug 



12. Mass of luggage 



V 13. Capacity of a blender jar 



ft" 14. Mass of a bag of potting soil 



^ 15. Mass of a. travel iron 
• . ^- 



16. Capacity of a pressure co6ker 



^ f 17. Axea of room size carpet 



18. Temperature of sales department * 



19. Area of a parking lot ^ 



EMC 
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20. Power requirements of J 
lawrimower. 



21. Application rate of a bag of 
■fert|iz 



m 



22, Mass of a small package to l|e 
. maOed * , 



23\\pplicationrate of paint 



24. Dilution of joint compound 



25. Rate of recovery of water 
heater 



26. Air flow of air conditioner . 



27. Sound level of smoke alarm 
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UNIT 




J-'OBJECnVE 



The stiidertt will reeognize and use met- 
ric equivalents- 

^ It 

. • Given a metric unit, state an equivalent 
in a larger or smaller metric unit. 



SUGGESTED TEACHING SEQUENCE 

1. Make available the Information Sheets 
(3 • 8) and the associated Exercises 

(8 -14), one at a time. 

2. ' As sbon as you have presented the . ^ 

Information, have the students complete 
each Exercise. 

3. Check their answers on the page titled 
ANSWERS TO EXERCISES AND 
TEST. ^ A 

4. Test performance by using Section B of 
• ' ^Testing Metric Abilities/^ 



METRIC-METRIC EQUIVALENTS 

Centimetres and Millimetres. 





2 3 4 5 6 




2 



4 5 6 



Loollfat the picture of the nail next to the ruler. The nail is 57 mm long, This is 5 cm + 7 mm. 
There are JO mm in each cfh; sa 1 mm = 0.1 cm (one-tenth of a centimetre). This means that 
7 mm = 0.7 Cm, so 57 mm =5 cm + 7 mm 
= 5cm + 0.7cm 

= 5,7 cm. Therefore 57 mm is the same as 5.7 cm. 

. Now measure the paper clip. It ii 34 mm. This is the same as 3 cm + mm. Since each 

millimetre is 0,1 cm (one-tenth oh centimetre), 4 mm = , cm, So, the paper clip is 

34 mm = 3 cm + 4 mm 

= 3 cm + 0.4 cm ,, , 

3.4 cm. This means ihat 34 mm is the same as 3,4 cm. 

Information Sheet 3 



Now you try sOnye. 

a ) 26 mm' = 

b) 583 mm = 

c ) 94mm = 

d) 680 mm = 



cm 

, cm 
,'cm 
.cm • 



e) 132mm = 

f) 802mm ^ 

g) 1 400mm 

h) 2 307 mm 



cm 
cm 
cm 
cm 
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'^lletres, Centimetres, and Millii^&es 

. There are 100 centimetres in one metre. Thus, 

2ni» 2il00cni« 200cm, 
3ni« 3U00cm" 300cm, 
8m« 8x100cm ■ 800 cm, 
36m«36il00cm'3600cm. 

There are 1 ODD millimetres in one ra«!tre, so 



4, 



2m» 2xl 000 mm" 2 000mm, 
3m= 3xl 000mm» 3 000 mm, 
6m« 6il 000mm" 6000 mm, 
24m»24xl 000mm" 24000mm, 



From youi' work with decimals you should know that 

one-half of a metre can be written 0.5 m (five-tenths of a metre), 
one-fourth of a centimetre can be written 0.25 cm ' ^ 
(twenty-five ljundredths of a centimetre j. 

This means that if you want to change three-fourths of a fcetreio 
millimetres, you would multiply by 1 000. So , . 

0.75 m = 0.75 x 1 000 mm ^ ■ 

* 75 * ^ 

^ jQQxlOOOmm -.^ 

^ ^ 1 000 ^" . * 

* 75xii"^"^ 

= 75xlOmm 

I 

= 750 mm. This means that 0.7!^ in = 750 mi^. 



Information Sheet 4 



Fill in the following chart. 



^8 



metre 


centimetre 


millimetre 


m 


cm 


ram 


1 


100 


lt)00 


2 


200 




,3 






9 










•5 000 . 


U 






0.8 


■ SO. . 




0.6 ■ 




600 




2,5 


25 ' 










639 
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Milfilitres to Litres 

There are 1 000 millilitres in one litre. This mrans that 



2 000 millilitrKisthesamem2litres, ' 

3 000 ml is the same u 3 litres, ' ^ 

4 000 ml is the same as 4 litres, 

12-0,00 'Iitthesaffleasl2litffs. ' , . 

I ' ■ I ■ 

, 4 

, ' ; / • 

Since there are 1 000 millilitres in each litre, c[ne way to change 
litres to htres is to divide by 1 000. For example, • . ' 

' . • " I 1 000 ' . 

■M 000,ml •"0(55 If" "1 ■ 

' Or , 

2000 . . A 

■ 2 000 ml ■yjjj litres '2 litres, ' . 

,■ And.asifinalsbmplei 

■ ■ 28000, ' • • ' 
28 000 ml* -j^ litres ="28 litres.' 



What if soraet^img holds ,500 ml? How many litres is this^ This'is' 
worked the same way,, > • .• . 

^ 500 ml --j^ litre ' 0,5 litre (five-t*nth$ o/ a litre ), So 500 ml ' ; 
is the same as one-half (0.5| of a litre. . ; ^-^ 

Change 57 millilitres to litres. • 

57 ml ■ yq55 'il^ ' "■"5'? litre (fifty-seven thousandth! of a . 



litre), 



Information Sheet 5 

Now you try some. Complete the following chart. 



millilitres 


litres 


(ml) 


(1). 


3 000 


3 


6000 






8 


14 000 








300 


0.3 












0,9 


, 250 






0.47^ 


^ 275 
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J^itres to Millilitres 



Mat do you do if you need to change litres to millilitres? Remember, 
there are 1 000 millilitres in one litre, or 1 litre = 1 000 ml. 



So, 



2 litres = 1 x 1 000 ml = 2 000 ml. 
7 litres = 7 x 1 000 ml = 7'000 ml, 
13 litres =lo X 1 000 ml =13 000 ml, 
0,65 litre = 0.65 x 1 000 ml = 650 ml, 



Information Sheet 6 



Now you try some. Complete the following chart. 



r 



litres . 


millilitres 


1 , 


ml 


8 


8000 


5 




46 






32000 


0.4 




■ 0.53 






480 



Exercise 11 



Gram? to Kilograms 

There are 1 000 grams in one kilogram. This means that 

2 000 grams is the same as 2 kilogram^, 
5 000 g is the same as 5 kg, 
700 K is the same as 0.7 kg, and so on. 

\ 

To change from grams to kilograms, you use the same procedure for 
changing from milliljtres to litres. 



Try the following ones. 



Infomiation Sheet 7 



grami 


kilograms 


i 


k« 


4 000 


4 


9 000 


-It— 


23 000 






8 


m 
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Kilograms to Grams ^ 

To change kilograms to grams, you multiply by 1 000, 

4 kg= 4 xl 000 g= 4 000 g,, 
23 kgv=23 xl 000 g=.23 000 g, 
,0,75kg= 0.75 xl 000 g=' 750 g. 

Information Sheet 6 

Complete the following chart. 



f 



kilograms 

k 


grams* 
' I 




7 000 ■ 


.11 ' 






25000 


0.4) 










: 175 
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Changing Units at Work 

Some of the things you use in this occupation may be measured in 
different metric units. Practice changing each of the following to 
metric equivalents by completing these statements. 



a )500 cm of wire is_ 
b) 1 250 ml of paint is 

c) 
d) 

e ) 6 kg bowling ballis , 
f )2mappliancecordis 

g) 
h) 



5 cm diameter pipe is _ 
2 500 g of seed is_ 



6 litre pressure cooker is_ 
10 m of wire is ■ . 



J) 

k) 



10 kg bag of potting soil is^ 

150 litres hot water tank is, 
12 kg washer load is 



^70 ml of spray paint is. 
2 kg package to mail is__ 



mt 

Ii 1 boo cm electrical cordis 

0 ) 2400.mm display panel is_ 



m 

1 

mm 

kg 

g 

cm 
ml 
cm 
g 

ml. 

g 

1 

g 
m 
cm 
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OBJECTIVE 



The student will recognize and use 
instruments, tools, and devices for mea- 
surement tasks in this occupation. 

• Given metric and Customary tools, 
instruments, or devices, differentiate 
ktween metric and Customary. 

• Given a measurement task, 
select and use an appropriate 
tool, instrument or device. 

f Given a metric measurement task, 
judge the metric quantity within 20% 
and measure within 2% accuracy, 

SUGGESTED TEACHINGSEQUENCE 

1. Assemble metric and Customary mea- 
suring tools and devices (rules, scales, 
X thermometer, drill bits, wrenches) 
and display in separate groups at 
learning stations. 

2. Have students examine metric tools and 
instruipents for distinguishing chdracter- 

■ istics and compare them with Customary 
tools and instruments. 

3. .Have students verbally describe charac- 
teristics. 

4. Present or make available Information 

■ Sheet 9. \: ' 

5. Mix metric arid Customary tools or 
'equipment at learning station. Give 
students Exercises 15 and 16. 

6. ' 'Test forraance by using Section C 
" ■ of "Testing.Metric Abilities." 



ERICi 
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SELECTING AND USING 

METRIC INSTRUMENTS , TOOLS AND DEVICES 

■' f ■ ' 

Selecting an imt)roper tool or misreading a scale can result in an improper sales form, 
damaged materials, £|iid lost sales. For example, if a customer needs forty pounds of fertilizer 
, ta treat his lawn, selliiig him two 20-kilogram sacks could create a problem. If you were? this 
customer, would you shop at that store again? Here are some suggestions: 

1. Find out in advance whether Customary or metric units, tools, instruments, or pro- 
ducts are needed for a given task. 

2. Examine the tool or instrument before using it. 

3. The metric system is a decimal system. Look for units marked off in whole numbers, 
tens or tenths, hundreds or hundredths. 

4. Look for metric symbols on the tools or gages such asm, mm, kg, g,l. 

5. Look for decimal Tractions (0.25) or decimal mixed fractions (2.50) rather than com- 
mon fractions (3/8) on drill bits, feeler gages, etc. 

1 

6. Sqme products may have a special metric-symbol such as a block M to |how they are 
metric. 

7. Don't force bolts, wrenches, or other devices which are not fitting properly. ■ 
8; Practice selecting and using tools, instruments, and devices, 



v 
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WHICH TOOLS FOR THE JOB? 



MEASURING UP IN HARD GOODS 



Practice and prepare to demonstrate your ability to identify, 
select, and use metric-scaled tools and instruments for the tasks giv|^n 
below. You should be able to use the measurement tools to the appro- 
priate precision of the tool, instrument, or task. 

Select and demonstrate or describe use of tools, instruments, or 
devices to: 



1. Determine the barrel length of a shotgun. 

2. Adjust height, of cut of reel and rotary mowers. 

3. Determine amount of water a dehumidifier container will hold. 

4. /Determine the weight of a clothes iron. 

^0. Determine the area of a sporting goods department. 

6. Determine the mass of a bowling ball. 

7. Determine the proper temperature for a sales department. 

8. Determine the proper size air conditioner needed to cool a room, 

9. Determine the capacity of a washing machine. 

10. Calculate the number of floor tiles needed to cover a kitchen 
area.. 

IL Determine amount of ventilation area for an attic. 

12. Determine ihe capacity of a refrigerator. . 

13. Determine the application rate for a bag of fertilizer. 



For the t^ks below, estimate the metric measurement to within 
20% of actual measurement, and verify the estimation by measuring to 
within Wo of actual measurement. 



-V 



1. Temperatures of : 
a Sales floor 



b. Storage "area 



c, OuUide 



2. Dimensions of a refrigerator: 
' : a. Height 



b. Width 



c. Depth 



3. Capacity of the refrigerator in task 
number 2 / 



4./ Power output of lawn mower 



5. Mass of a port|(Ble television set ^ 



6. Capacity of a popcorn popper '^J^ 



7. Volume ofa can of paint 



8. Mass of a small electrical appliance 



9. Mass of a catalogue to be mailed . 



10. Height of a room divider 



11. Length of a vacuum cleaner cord 



12, Sound level of a doorbell 



Estimate 



Verify 




Exercise 15 
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OBJECTIVE ( 

The student wi recognize M use metric 
and Customary units interchangeably in order- 
ing, selling, and using products and suppUes in 
this occupation. 

• Given a Customary (or metric) measure- 
ment, find the metric (or Customary) ■ 
equivalent on a conversion table. 

• Given a Customary unit, state the re- 
placement' unit. 



SUGGESTED TEACHING SEQUENCE 

1 . Assemble packages and containers of 
materials. ' ■ i= 

2. Present or make available Information 
Sheet 10 and Table 3. 

3. Have students find approximate metric- 
Customary equivalents by using 

•* Exercise 17. ' \ '■ 

4. Test performance by using Section D of 
"Testing Metric Abilities:"' 
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METRIC-CUSTOMARY EQUIVAIilNTS 



' During the transition period there will be a need for finding equivalents between systems. 
Conversion tables list calculated equivalents between the two systemUVhen a close equivalent 
is needed, a conversion table can be used to find.it, Fpllow these steps\ 

* 1.. Determine wljich conversion table is needed. 

2. Look up the known number in the appropriate column; if not listed, find numbers you 
' can add together to make the total of the known number. 

3. Read the equivalent(s) from the next column.' 

Table 3 on the next pige gives an example of a metric-CustUary conversion table which 
you can use for practice in finding approximate equivalents. Table 3 can be used with Exercise 
17, Part 2 and Part 3. 

I 

Below is a table of metric-Customary equivalents which tells you what the metric replace- 
ments for Customary units are.* This table can be used with Exercise 17, Part 1 and Part 3. The 
synibol* means "nearly equal to." , 



1 cm « 0,39 inch 
lm*3.28feet 
1 m * 1.09 yards 
1km* 0.62 mile 

1 cm^ * 0.16 sq'in 
lm^*10.8sqft 
Im^ *1.2sqyd » 
1 hectare *,2.5 acres 

1 cm^ * 0.06 cu in 
lm^*35,3cuft 
Im' *1.3cuyd 



1 inch 
. 1 foot 
lyard 
Imile 
Isq in 
Isqft 
Isq yd 
1 acre 
leu in 
leu ft 
leu yd 



^ 2.54 cm 
=s 0.305 m 

* 0,91m 
*1.61 km 
^6.5cm^ 

0.094^ 

*0.8m^ 
0.4 hectare 

* 16.4 cm^ 
*0.03ra^ \ 
*0.8m^ 



lml*0,2tsp 

1ml* 0.07 tbsp 
ll«33.8floz 
11*4,2 cups 
1 1*2,1 pts ■ 
1 1*1.06 qt 
11*0.26 gal 
1 gram * 0.035 oz 

1kg* 2.2 lb 
metric ton* 2205 lb 

IkPa* 0.145 psi 



1 tsp * 5 ml 
1 tbsp * 15 ml 
lfloz*29.6 ml 
1 cup * 237 ml 
1 pt * 0.47 1 
Iqt* 0.951 
1 gal* 3.791 
loz*28.3g 
lib* 0.45 kg 
Hon* 907.2 kg 
1 psi =1 6.895 kPa. 

\ 



'Adapted from Le/'s Afwure Mrit A Teacher's Introduction to Metric Measurement. Division of Educational 
Redesign and Renewal, Ohio Department of Education, 65 S, Front Street, Columbus, OH 43215, 1975. ■ 
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CONVERSION TABLES 



' - ■ ■ 

MlLLILltRES TO FLUID OUNCES , 


FLUID OUNCES TO MlLLiUTRES 


.ml •(!. «. 


ml 0. 91. 


ml ^.M 


Q (M ml 


fl 01. m] 


fl.ot, ml 


100 u 


10 .3 


rir 


10 29}.7 ' 


I 296 


.10 3 


200 6ft 


20 7 


1 ,07 


20 S9I) 


2 59.2 ' 


.2 6 


300- 10,1 


30 10 


^ .10 


3D 1187 2 


3 86.7 


.3 ' 9 


400 1J.4' 


40 M 


4 .14 


40 11129 


' 4 111.3 , 


4 tl . 


»o. m 


'•»^ II 


5. .17 


M 1478 7 ■ 


5 li7^ 


^^IJ 


UO-203 


M 20' 




BO 1774,4 


S 177 4- 


.6 11 


TOO 13.T 


70 2.4 


7 ,24 % 


70 2070^ 


7 201,0 


^^ 21 


100 ri 


10 27 


\ ,27 
. _ 


M 336&,9 


1 %«6 


.1 ^ 34 


MO 30 4 


90 5 0 


9 .30 I 

'r ' 


90 2«I6 
1 


9; 2«e.2 


9 27 V 



CENTIMETRES TO|CHjs 



S.9S 



7.«7 



30 Hit 



16.74 



50 19.68 
60 ^ 23.62 



10 



27.66 



80 



31.50 



90 35.43 



0.79 



^ US 



1.57 
W7 



136 
2,76 
3.15 
3.54 



INCHES TO CENTIMETRES 



3.S4' 



5.06 



7.62 



10.16 



12.70 



15,24 



17.16 



20.32 \^ 



22.84 



25.40 
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METRES TO FESf 




FEET TO 


METRES 


ni 


ft. 


m 


ft . 


. .ft. ' 


» 


ft. 




10 


r32.81 


1. 3.38 


10 


'3.0( 


1 040 


30 


f 65.03 


3 6.U 


30 


4.10 


3 0.61 




96.43 


3 , 9.64 


30 


9.14 • . 


8 0.91 . 


40 


131.3S 


4 13.12 


40 


13.19 


4 1.23 


50 


164.04 


S 16,40 


SO 


16.34 


5 1.62- 


60 


196.66 


6 , 19.69 


. -w 


16.39 


6 1» 


70 


;39.et 


7' 23.97 


10 


31.34 


7 3,13 


10 


263.47 


8 36.2fi ^ 


so 


34,61 


1 344 


90 


296.28 


9 ' 3I U 


90 


37.48 


0 2.T4 







GIUM TO OUNCE 


f 

OUNaTOGlUN 


1 « 


1 ' 


01. 


1 




10 


035 


M 0.04 


10 


163 




38 


30 


0.71 


3 0.07 


X 


567 


3 67 


30 


1.06 , 




0.11 


N 


IM 


3 18 


40, 


. L41 


4 014 


40 


1134 


4 113 


SO 


1.76 


5 0,11 


N 


1417 


5 142 


60 


212 


6 021 


60 


■ 1701 


6 170 


70 


2.47 


' 7 0,26 


70 


1964 


7 198 


10 


382 


6 0.21 


10 


2261 


8 331 


, 90 


3.11 


9 0.33 


90 


. 2551 


9 355 









KILOGRAM TO POUND 


k| lb, 


k| lb, 


to 33.0 


1 2.3 


20 44.1 


2 4.4 


30(?-68.l 


3 6.6 


40 18.3 


4 8.8 


50 110.3 


5 11,0 


60 ' 132.3 


5^6 , lj.3 


70 1 54,3 


7 1S,4 


10 116.4 


8 17.6 


90 1984 


9 198 


POUND TO KILOGRAM 


lb. k| 


lb. i\ 


10 4.6 


1 ' 0,5 


20 9.1 


3 0.9 


30 13.6 


3 ' 1.4 


40 16,1 


4 11 


' 50 ^3.1 


5 , 13. 


60 27,2 


6 31 


10 31.1 


1 3,3 


M 36.3 


6 36 


90 40,1 


•9 4,1 




\ 
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ANY WAY YOU WANT IT 



1. You are working in an appliance store. With the change to metric 
measurement some of the things you order, sell or use are marked 
only in metric units. You will need t9 be familiar with appropriate 
Customary equivalents in order to communicate with customers . 
and suppliers who use Customary units. To develop your skills 
the Table on Information Sheet 10 and give the approximate 
metric quantity (both number and.unit) for each of the following 
Customary quantities. 



Customary Quantity 



a ) 2 gal', gas can 



b) 2 1/2 lbs, of nails 



c ) 6 in, by 10 in. waffle iron 



d ) 6 qt. popcorn popper 



e ) 18 ft. vacuum cleaner cord 



f ) 60 gal; hot water tank 



g ) 12 oz, hammer 



h) Igal. of paint 



i ) 6 fl.oz, of sewing machine oil 



) 10 lb. bag of potting soil , 



k) 5 lb. steam iron 



1 ) 3 mile delivery distance 



m) 5 acre parking lot 



n ) 2 gal. waste basket 



0 ) 40 lb. bag of fertilizer 



Metric Quantity 



2. Use the conversion information fronp Table 3 to convert; the following: 



a) 425ml = 


fl. oz. 


d) 


11kg = 


lbs. 


b) 6fl.oz.= 


ml 




12 in. = 


cm 


c) 10 lbs. = 


kg 


f) 


75 cm = 


in. 
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g) 4ft. = 



m 



h) Im 



ft. 



i) 56g = 



oz. 



j ) 16 oz. 



3. 



Complete the Requisition Form usjng the items listed. Convert 
.the Customary quantities to metric before filling out the form. 
Complete all the information (Date, For, Dept., etc.). 
Order the following items: 



a) Two 62 gal. hot water tanks 

b) Six 4 qt. popcorn poppers 

c ) Twelve 6 fl. oz. cans of light weight lubrication oil 

d ) Three 5 lb. portable vacuum cleaners 

e ) Four 16 ft, replacement electrical cords 




REQUISITION 



Date 



For 



Dept. 



Date Wanted 



Deliver to 



QTY 



UNIT 



ITEM 




Requefftild by 
Approved by 
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SECriON^A 

1. Ooe^kilogram is about the mm 
of a: 

[A] ^nitkel 
V [B] apple seed 
[C] basMball 
[D| Volkswagen "Beetle'* 

2. A square metre is about the 
area of: 

[A] this sheet of paper 
.* *[B] a card table top 

[C] a bedspread > • 
|D| a postage stamp 



3, Capacities of cookiii{[ utensils 
are measured jn: 

\a{ kilograms 

[B] metres 

[C] litres 

[D] millimetres 

4. The power output of an appliance 
motor is measured in: 

[A] newtons 

.[B] joules 

[C] watts 

[Dj pascals 



5. The correct way to write twenty 
grams is: , 



(Al 20gms 

IB| 20 Gm. 

(C| 20 g, 

(Dl 20 g 



6. The correct way to write twelve 
thousand millimetres is: 

Ul 12.000 mm. 

[B] 12.000 mm 

[C) 12 000mm 
[Dl 12 000mm 

SECTION B 

1. A ^helf 20 centimetres wide also 
halt a width of: 

[A] 0.2 millimetre 
[6] 2 millimetres 

[C] 2 000 millimetres 

[D] 200 millirnetres ^ 

8. A pipe with a diameter of 50 milli- 
metres also has a diameter of: 

'[A] 5 centimetres 

[B] 500 centimetres 
(Cj 5 metres 

[D] . 25 centimetres v 

SECTION C 

9. For measuring in millimetres you 
would use a: 

[A] scale 

[B] pressure gage 
[CI 'rule 

[D] measuring cup 

10. For measuring in grams you 
would use a:' » 

[A] rule 

[6] measugngcup 

[C] pressur?gage 

[D] scale 



11, Estimate the length of the line . 
segment below: ' 

[A] 23 grams 

[B] 6 cerftfmetres 
[C| 40 millimetres 
[D] 14 pascals 

12. Estimate the length of the line 
segment below: 



Use this conversion table to 
answer questions 15 and 16. 



[A I 10 millimetres 

[B] 4 centimetres , 

[C] 4 pascals 

[D] 23 milligrams 

SECTION D 

13. The metric unit which replaces 
the inch is: 

[A] centimetre 

[B] metre 

[C] kilogram^ 

[D] millilitre . . 

14, The Wtric unit which replaces 
the gallon is: 

[k] metre 

[B] litre 

[C] kilogram 

[D] millimetre 



cm 


4 

in. 


cm in. 


10 


3.94 


. 1 


0.39 


20 


.7.87 


i 




30 


11,81 


3 


1.18 


40 


15.74 


4 


1.57 


.50 


19.68 ■ 


5 


1,97 


60 


23.62 


6 


2.36 


70 


27.66 


7 


2.76 


80 


31.50 


8 


3.15 


90 


35.43 


9 


3.64 



15. Tlie equivalent of 81 cm is 

[A] 81.00 in. 

[B] 31.89 in. 

[C] 60.05 in. 

[D] 40.05 in. 

16. Tlie equivalent of 31 cm it: 

[A] 12.20 in. ., 

[B] 78.74 in. 

[C] 31.00 in. 

[D] 11,81 in. 
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.EXERCISES! THRU 6 

The answers depend on the items 
used fnr the activities, \J 

EXERCISE 7 ■ 

Currently accepted metric units of 
measurement for each question are 
■ ■ shown in Table 2, Standards in eaclr 
occupation are being established 
now. so answers may vary , 



EXERCISES 



a) 
b) 
0 
d) 



2.6 cm 
58.3 cm 

9.4 cm 
68.0 cm 



e) 
f) 

gl 
h) 



13,2 cm 
80,2 cm 
140,0 cm' 
230.7 cm 



EXERCISES 9 THRU13 

, Tables are reproduced in total. An- 
swers are in parentheses. 

Exercise 9 



metre 
m 



1 



"(5) 



74 



centimetre 
cm 



100 



200 
W) 



19001 
(500) 



17 4,00) 



80 



(60) 



millimetre 
mm 



lO'OO 



(2 000) 



(3 000) 



(9 000) 



5 000 



(74 000) 



Ml 



600 



390fV 




^ Exercise 10 



Exercise 13 



Part 2. 



millilitres 
ml 


litres 

1 : 


0 UUU 


n 
0 


6 000 


(6) . 


id A Art \ 

(8 000) 


8 




DA] 


(23 000) 


23 


300 


0,3 ' 


700 


(0.7) 


(900) 


0.9 


250 


(0.28)" 


(470) 


0.47 


1 275 . 


(0.275) 



Exercise 11 



.litres 

=h 


milHlitres 
ml 


8 


^8 000 


5 


(5.000) 


46 • 


(46 000) 


■(32) 


32 000 , 


0,4 


(400) 


(f,53 


■(530) 


(0,48)- 


480 



Exercise 11 



grams 

■ t ' 


kilograms 
kg 


'4 000 


4 


9000 


t9) 


23 000 


(23)- . 


(8 000) 




300 


(0.3) 


275- 


(0,27o")^ 
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kilograms 


grams 

ft 

g^ 


7 


7 000 


11 


(11 000) 


(25) \ 


25 000 


0,4 


(400) 


0,63 ' 


(630) 


(0.175) 


175 



Exercise 14 



a / 


14!>7fl n? 


u / 


177 4 ml 
1 ll.t [111 


V 1 




d) 


24.2 lbs. 


e ) 


30.48 cm 


f ) 


29.53 in. 


g) 


1.22 m. 


h) 


3.28 ft. . 


i ) 


1.97 oz. 


i ) 


453 g' 



'A 



a) 
b) 
c) 
d)- 
e) 
f) 
g) 
h) 



5m 

1.25 litre 
50 mm 
2.5 kg 



200 cm . 
6 000 ml 
1 000 cm 



i) lOOOOg 
j) 15PO00ml 
k) '12000c ■ 
1) 0.27jitre 
m) 2000 g 
n) 5m 
o) 240 cm 



Parts. , 

a) 197.08 litres 

b) 3.8 litres 

c) 177.6 ml 

d) 2.25 kg 

e) 4^575 m 



. EXERCISES 15 AND 16 

The answers depend on the 
items used for the activities. 

EXERCISE 17 
Parti? 

a) 7.58 litres h 



b) 1.125 kg i 

c) 15.24 gm by j 
25.4 cm ,, k 

5.7 litres 1 
5.49 m m 
227.4 litres n 




3.79 litres 
177.6 ml 
3.8 litres 
'4.5 kg 
4.83 km 
2 ha 

f. 58 litres 
18 kg 



TESTING METRIC ABILITIES 

C 
D 
B 

A ' 
A 
B 
B 
A 



1. 


C 


9. 


2. 


B 


10. 


3. 


C 


11. 


4. 


C 


12. 


5. 


D 


13, 


6. 


D 


14. 


V. 


D 


15. 


8. 


A 


16. 
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SUGGESTED METRIC TOOLS AND DEVICES 
NEEDED TO COMPLETE MEASUREMENT TASKS 
IN EXERCISES 1 THROUGH 5 

(* Optional) 



UNEAR 

Metre Sticks 

Rules, 30 cm 

Measuring Tapes, 150 ciD 
yHleight Measure 
*MetreTape,10in 
*Tnmdle Wheel 
*Area Measuring Grid 

VOLUME/CAPACITY 

^Nesting Measures, set of 5, 
50 ml. 1000 ml 

Economy Beaker, set of 6, 
50 ml- 1000 ml 

Metric Spoon, set of 5, 
lml-25ml 

Dry Measure, set of 3^ ^ 
50, 125, 250 ml 

Plastic Litre Box 
' Centimetre Cubes 



MASS 

Bathroom Scale 
^Kilogram Scale 
^Platform Spring Scale 

5 kg edacity 

lOkgdapacity 
Balance Scale with 8-piece 

massset 
*Spiing Scale, 6 kg Capacity 

TEMPERATURE 

Celsius Thermometer 
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SUGGESTED METRIC TOOLS AND DEVICES 

NEEDED TO COMPLETE OCCUPATIONAL 
MEASUREMENT TASKS 

In this occupation the tools needed to complete Exercises 6, 
15, and 16 are indicated by V 

A. Assorted Metric Hardwaie-Hex nuts, washers, screws, 

cotter pins, etc. 
B: Drill Bits-Individual bits or seta, 1 mm to 13 mm range 

C. Vernier CaliperPocketsIi^ type, 120 mm range 

D. Micrometer-Outside miartneter caliper, 0 mm to 25 ram 
range | 

E. Feeler Gage-13 blades, 0.05 mm to 1mm range 

F. Metre Tape-50 or 100 m tape 

G. Thermometers-Special purpose types such as a clinical - 
thermometer 

H. "Temperature Devices-Indicators used for ovens, freezing/ 
coohng systems, etc. 

I. Tools-Metric open end or box wrench sets, socket sets, 
hex key sets 

J., Weather De^ices-Raih gage, barometer, humidity, wind 

velocity indicators 
K. ' Pressure Gages-^ pressure, air, oxygen, hydraulic, fuel, 

etc., J 
L 'Velocity-Direct reading or vane type meter 
M. Road Map-State and city road maps 
N. Containers-Buckets, plastic containers, etc., for mixing 

and storing liquids 
0. Containers-Boxes, buckets, cans, etc;, for mixing and 



Most of the above items may be obtained from local industrial, 
hardware, and scho'J suppliers. Also, check with your school district's 
math and science departments and/or local industries for loan of their 
metric measurement devices. 



' Measuring devices currently are not available, Substitute devices (i.e., thermonieter) 
may be used to complete the measurement task. 
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